Approaches to the evaluation and management of the fish stock in Kainji Lake, Nigeria by Ita, E.O.

~S P O N S O R S
H y d r o b i o l o g i a t a f r o m B u t , C e n t r a l a D d W e s t A f r i c a w i t h 1 l I . . . . . . . . . 1 . t , • • • r . -
o t h e r A f r i c a n c o u n t r i e s , F i s h e r y S c i e n t i s t s i n t h e U n i t e d 8 t a t e l , C > n e d a " U . K . , I . . .
a n d t h e S o v i e t U n i o n .
F : D I T O R





E D I T O R I A L B O A R D
M r . M . A b o l a r i n , C o - M a n a g e r , K a i n j i L a k e
P r o j e c t , L a g o s , N i g e r i a .
M r . l . K a m b o n a , C h i e f F i s h e r i e s O f f i c e r ,
D a r e s S a l a a m , T a n z a n i a .
M r . J . M u b a n g a , D i r e c t O l , F i s h e r i e s D i v i s i o n ,
C h i l a n g a , Z a m b i a .
D r . L . O b e n g , D i r e c t o r , I n s t i t u t e o f A q u a t i c
B i o l o g y , A c h i m o t a , G h a n a .
M r . N . O d e r o . D i r e c t o r o f F i s h e r i e s , N a i r o b i ,
K e n y a .
M r . S . N . S e m a k u l a , P e r m a n e n t S e c r e t a r y ,
M i n i s t r y o f A n i m a l R e s o u r c e s , U g a n d a .
P r o f e s s o r W . B . B a n a p , D e p a r t m e o t o f Z 0 o -
l o g y , U n i v e r s i t y o f Z a m b i a , L u u b .
M r . R . E . M o r r i s , D i r e c t o r , E . A . M . P . R . O . .
Z a n z i b a r .
D r . T . P e l r , U m n o t o p l c h e b l b r b D Z l l l .
W i e n , A u s t r i a . .
P l O f e s s o r M o h a m e d H y d e r , U n i v e r s i t y o f
N a i r o b i , K e n y a .
P r o f e s s o r , A . F . D e B o n t , U n i v e n i t b d e
K i n s h a s a . K i n s h a s a X l , R e p u b l i q u e D e m o -
c r a t i q u e d u Z a i r e
C O M M I 1
P R O G R A M M E
T h e A f r i c a n J 6 u r n a l o f T r o p i c a l H y d r o b i o l o g y a n d F i s h e r i e s w i l l o n l y a c c e p t o r i a i n a l a n d
w e l l s u p p o r t e d i d e a s o n t e c h n i q u e s , m e t h o d o l o g y a n d r e s e a r e h f i n d i n g s f r o m s c i e n t i s t s , f i s h e r y
o f f i c e r s , . f i s h e r y e c o n o m i s t s a n d s o c i o l o g i s t s .
T h e J o u r n a l w i l l t h e r e f o r e s t r e n g t h e n t h e A f r i c a n l e s e a r c h s c i e n t i s t b y m a k i n g r e s e a r c h
m a t e r i a l a v a i l a b l e a n d a l s o i n c r e a s i n g t h e a w a r e n e s s a n d u t i l i t y o f a q u a t i c r e s o u r c e s .
I t s q u a l i t y w i l l c o n f o r m t o I n t e r n a t i o n a l s t a n d a r d s , a n d w i l l b e p u b l i s h e d i n E n g l i s h a n d
F r e n c h .
M A N U S C R I P T A D D R E S S
M a n u s c r i p t s s h o u l d b e a d d r e s s e d t o E . A . F . F . R . O . , E a s t A f r i c a n F r e s h w a t e r F i s h e r i e s , R e s e a r c h
O r g a n i s a t i o n . E a s t A f r i c a n C o m m u n i t y , B o x 3 4 3 , l i n j a , U g a n d a .
R E P R I N T S
A u t h o r s w i l l r e c e i v e I i O r e p r i n t s f r e c o r c h a r g e . E x t r a r e p r i n t s m a y b e p r o c u r e d o n c o s t .
P U B L I S H E R
E a s t A f r i c a n L i t e r a t m e B u r e a u . P . O . B o x 3 0 0 2 2 . N a i r o b i . K e n y a .
I S S U E S
T h e J o u r n a l c o n s i s t s o r o n e v o l u m e a y e a r , c o n s i s t i n g o f t w o i s s u e s w i t h a p p r o x i m a t e l y
e i g h t y p a g e s e a c h .
S U B S C R I P T I O N
A n n u a l s u b s c r i p t i o n w i t h i n E a , t A f r i c a S h . 3 5 . O u t s i d e E a s t A f r i e a . E a s t A f r i c a n S h . 7 0 ,
U S $ 1 0 . 0 0
S y m I
APPROACHES TO THE EVALUATION AND MANAGEMENT OF
THE FISH STOCK IN KAINJI LAKE, NIGERIA
E. O. ITA
Kainji Lake Research Project, UNDP/FAO New Bussa, Nigeria
Present address: Department of Zoology, UnitJerlity of Toronto
Toronto, Ontario. Canada
INTRODUCTION
Several methods have been used in recent
years to evaluate fish stocks in fresh waters.
HOLDEN (1964) states that fish production
in a lake depends on a chain of events relat-
ing (a) nutrient salts, (b) the phytoplankton
and zooplankton, and (c) the fish. Attempts
have been made both in Kainji and elsewhere
to assess the productivity of lakes by a
sampling programme at these three levels,
but the nearer the end of the chain the
sampling is carried out the more difficult it
is to ensure that it is adequate. Since there
are many stages between the nutrient salts
and the final catch of fish, it is difficult to
interpret the resull~ of chemical analysis in
terms of fish production.
As gill-nets catch the majority of fish
taken from the lake, an important element of
the research programme has been to deter-
mine, for the commercially significant species,
the selective characteristics of various mesh
sizes of gill-nets used at Kainji. This informa-
tion can be used to determine the fractions
of the various stocks that are subjected to
fishing and to estimate improvements that
might be obtained by use of alternative mesh
sizes. It should also be noted that all other
inferences made from the gill-net survey pro-
gramme may be subject to serious bias unless
appropriate corrections are made fOr the
selectivity characteristics of the nets u·sed.
This paper is an attempt to sumlIJarize
brielly the work accomplished to date, both
with respect to the size of the pot~ntial
fishery and to the components of the piesent
stocks which are currently ·subjected to the
dominant gill-net fishery.
KAINJI LAKE
Kainji Dam was completed. in AiJgust,
1968, forming a lake with: surface of 1,270
km'; volume 13.97 km'; maximum \.ength
136 m; maximum depth 60 m; and mean
depth II m. The lake has an annual /luctua-
tion in level of 10m and a ratio of ca~acity
to discharge of I: 4. Fig. I shows lh~ out-
line of the lake. There is a northern narrow
strip about 40 km long in which conditions
may be lacustrine or riverine dependi~g on
the water level. The surrounding aiea is
covered with bush and cultivated land.
The middle portion, which is about 70%
of the total surface area, has some extensive
/lood plains on the eastern shore and a
shallow central rise, over the /looded Foge
Island. Here the lake reaches its widest
point of 24 km.
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th.
The southern portion is characterized by
its steep shore-line and uncleared bush and
forms about 20% of the surface area.
METHODS
The data used for the estimation of gear
selectivity have been extracted from the
graded fleet of gill-nets used by LELEK (in
press) for estimating the fish population. Each
fleet consisted of nets of 2 (50.8 mm), 2t
(63.5 mm), 3 (76.2 mm), 3t (89.9 mm), 4
(101.6 mm), 5 (127.0 mm) and 7 (177.8 mm)
inch stretched mesh sizes each measuring
33 m long and 3 m deep.
It has been assumed that for a given mesh
size the nets of the commercial fishermen
would exhibit the ~ame selectivity as the
research nets. However, nets constructed by
the fishermen vary considerably in the
method of hanging both from the research
nets and among fishermen. While the method
of hanging to some degree may influence the
shape of the selectivity curve for a given
mesh size, it is likely that the modal selection
length is primarily determined by the size of
the mesh opening. It may be assumed, there-
fore. that if a significant discrepancy exists,
the effective selectivity of a given mesh size
for the commercial fishery as a whole would
exhibit the same mean retention length but
a rather broader selection curve.
The breeding seastrns of the various fish
were determined by sampling young fish
along the littoral margin with an electric
shocker (Smith-Root Electrofisher type VI)
using D.C. current at 600 volts and 120
pulses per second and with a pulse width of
7 m per second. The 25 stations sampled at




Detailed analysis of the results of the gill-
net catches from early 1960 to late 1970
has been given by TURNER (1970) and
LELFK (in press). The sequence of events
for the past three years as indicated in pre-
vious reports can be outlined as follo ...... s:
There was a boom in the fish populaHon
in 1969. following impoundment, particularly
among mernbers of the family Citharini:iae.
The mean catch-per-unit that year was 31.6
kg (wt.} per fleet per night and 95.0 (no.)
per lIeet per night. The figure dropped to
about 11.2 kg (wt.) and 41.0 (no.) in 1970
and 11.5 kg (wt.) 53.5 (no.) in 1971 (Tahle I).
Table 1. Catch-per-unit effort by number and weight
belween 1969 and 1971
I 1969 I t970 1971I
I
----
No. of samples 5 4 4
Mean c/e by no. 95.0 I 4t.O 54.0
Mean cJe by wt. 36.6 kg It.2 kg I t t. 5kg
The family Citharinidae represented mostly
by Cirharirzus citltarus (Geotltoy St. Hilaire)
and Citharirzus distichodoides Pellegrin,
which formerly sustained the local fisheries,
gradually dropped from 37% in 1969 to
13.4% in 1970 and 11.87c in 1971.. Evidence
from counts of local fishermen's catches
also indicated the decreasing number of
Citharinus.
The family Characidae, represented mostly
by members of the genera /flestes and Hydro-
cynus, became increasingly numerous rising
from [6% in 1969 to 37.590 in 1970 and
55.1 % in 1971. Obscrvation of local fisher-
men's catches showed a shift from exclu-
sively Citluuinus fisheries using 6-8 in mesh
nets to a mixed fleet with 2 and 3 in meshes
catching large numbers of A/estes dentex
sethente (Cuvier and Valenciennes), and A.
baremoze (Joannis), together with younger
age groups of Hydrocyrzus forskali Cuvier,
and H. lineatus Bleeker.
Sampling oj juveniles
Shoreline sampling of the young of the
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breeding possibly took
late JUly.
Table 3. The relative proportion in percent by
number of young fish caught with electric
shocker between March and November 1971
Table 6. Relative proportion of fish in percent by
weight in experimental catches arranged
according to trophic levels
period of Primary Secondary Tertiary
Table 5. The mean selection lengths in em of fish caught in different mesh sizes of gill-nets. The number of
fish is enclosed in brackets
1971 I March June Ise~~~m-I Novem- sampling I Con- Con- Con-tx" 'sumers sumers sumers
Family rCharaci~1 June 1969·34.7 2n.5 I 40.6 31.3 January 1970a 44.7 t~.2 1~.3Qupeidae : 32.0 26.9 237 t4.7 April197Q-
Cyprinidae 16.2 18.3 ! t4.8 8.1 October 1970aa 21.7 44.4 33.9
Cichlidae 9.0 21.5 10.8 30.2 Pebruary 1971-
Bagridae 5.3 4.3 7.6 10.8 May 1971aa 18.6 42.2 39.1
Citharinidae 0.6 0.1 1.1 3.3
Others 2.2 8.4 1.4 1.6 a Based on TURNER (1970)aa Based on LELEK (in press)
Table 4. Numben of fish within specific length groups caught Wilh electric shocker along the shore between
March and November 1971
21 em jlnd over
10 em and over
(s. res~inatu)')




21-23 em and over
I 18 em and over
I
(A. baJY'!!oze)






1016 rnm 1127.0 mm 1177.8 mm I
(4") (5") (7")
1556 I 28.15 I 31.58 I
(4t4) (631) I (12)




















March June I Sept./October I November



























Length group in cm
A/estes baremoze 6 92 35 6 110 87 52 159
I
277 156 219 50




19 36 94 48 3 36 70 16
A. denfex
I
a 0 4 2 0 I 4 I 25 47 7 85 23A. feuciscuj 23 185 10 147
I
192 2 37 866 : 118 77 264 28
Citharinus cilharus 0 I 2 i
0 0 0 0 4
I
0 0 8 54 20
C. distiLhodides 0
I
0 0 0 0 0 0 0 1 0 20 I
Distichodus sp. 0 2 0 0 1 1 0 t 9 0 8 0




189 59 147 232 40
Ti/apia gal;laeu 26 I 19 ~ 49 117 50
I




0 0 0 0 0
I
9 4 1 0 0 1
Hydrocynus sp, I 0 , 0 I 0 1 I 0 0 t I 0 0 0 0Labeo senega/ensis ! • I , 2 I 3 0 ! 0 0 I 0 1 0 3 45 7,I ,1 curves which describe
for the different mesh
I (Fig. 5). For Cifha-
narrow peaks for the
: were distinct for the
The first peaks were
~ond which were far
lion lengths. Only a
,d for the 5 in. mesh.
3 and 4 in. meshes
'ith the flattening au t
fisb on Fig. 2 for the
) (1961) explains that
the selection range
~iven mesh size are
: at the limits of the
"hers of fish caught
)nstants and the mean
r some of the splVCies
t mesh sizes of gill-nets
imated using HOLT'S
-K tbeta wbere Lm is
,ngth, tbeta is the mesh
nt.
ution and log ratios of
~essive pair of nets for
-e shown in Appendices
constants used for the
nean selection lengths
rn the regression equa-
. The logarithms of the
pendices for the various
'igs. 2-4. The regression
the method of least
and HARDING (1961)
lection curve is norma]
ce, then the plot should
le plots obtained here
. smaller fish and for
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a r e g r e a t e r t h a n w o u l d b e p r e d i c t e d f r o m
n o r m a l d i s t r i b u t i o n . T h i s i s s h o w n b y t h e
s i g m o i d f o r m o f t h e r e g r e s s i o n o f t h e l o g a ·
r i t h m o f t h e c a t c h r a t i o s o f t h e m e s h c o m -
p a r i s o n s a n d i s p r o h a b l y c a u s e d b y t h e
e n t a n g l i n g p o w e r s o f t h e n c : l s .
G a r r o d ' s o u t l i n e o f t h e g e n e r a l t h e o r y o f
g i l l - n e t s e l e c t i v i t y s t a t e s t h a t :
( a ) I f t h e g r o w t h o f a f i s h i s i s o m e t r i c , t h e n
t h e s e l e c t i o n f o r l e n g t h b y a g i v e n m e s h
s i z e m a y b e e x p e c t e d t o b e I l u r m a l l y
d i s t r i b u t e d .
( b ) W h e n t w o g i l l - n e t u n i t s . A a n d B , a r c
f i s h e d s i m u l t a n e o u s l y t h e n t h e l o g a r i t h m
o f t h e r a t i o s o f t h e c a t c h e s a s s u c c e s s i v e
l e n g t h g r o u p s i n t h e t w o t w i t s w i l l h a v e
a l i n e a r ' r e l a t i o n s h i p p r o v i d e d :
( i ) t h a t t h e u n i t s d i f f e r v e r y s l i g h t l y
i n m e s h s i z e ( i e . . h a v e w i d e l y o v e r ·
l a p p i n g s e l e c t i v e r a n g e s ) .
( i i ) t h a t t h e s t a n d a r d d e v i a t i o n o f t h e
s e l e c t i o n c u r v e i s t h e s a m e f o r b o t h
u / l i t s .
( c ) T h e t w o s e l e c t i o n c u r v e s w i l l i n t e r s e c t
a t t h e : l e n g t h w h e r e t h e r a t i o i s u n i t y a n d
i f a s e r i e s o f g l l l - n e t u n i t s a r e o p e r a t e d
s i m u l t a n e o u s l y t h e g r a p h o f t h i s l e n g t h
a g a i n s t t h e a v e r a g e m e s h s i z e w i l l b e
l i n e a r . p a s s i n g t h r o u g h t h e o r i g i n .
T h e n e a r e s t a p p r o a c h t o l i n e a r l t y a m o n g
t h e g r a p h s w a s f o r S y n o d o n r i . \ · s p p . ( F i g . 3 )
w h o s e s e r r a t e d o p e r c u l a r s p i n e s p o s s i b l y
r e s t r i c t p e n e t r a t i o n o f t h e f i s h i n t h e n e t
b e y o n d t h e o p e r c u l u m . F o r L a r e s n i l o t i c u s
( F i g . 4 ) t h e s e l e c t i o n c u r v e s i f l l e r s e c t e d a b o v e
t h e z e r o l i n e O I l t h e y a x i s . T h e r e l a t i v e
s e l e c t i o n c u r v e s f o r t h e s e s p e c k s ( F i g . 5 ) .
h o w e v e r , s h o w e d o n l y s i n g l e c u r v e s .
G i r t h w a s n o t r e c o r d e d a s a m a t t e r o f
r o u t i n e , h e n c e t h e l e n g t h - g i r t h r e l a t i u n s h i p
c o u l d n o t h e a c c u r a t e l y e s t i m a t e d . W o r k o n
t h i s h a s b e g u u a n d t h e r e s u l t s w i l l b e d i s -
c u s s e d i n a l a t e r p u b l i c a t i o n .
D I S C U S S I O N
S t u d i e s o n K a i n j i L a k e a s i n o t h e r m a n -
m a d e l a k e s h a v e b e e n d i r e c t e d l O w a r d e l u -
c i d a t i n g t h e c h a n g e s i n t h e f i s h p o p u l a t i o n ,
i n v e s t i g a t i n g a s p e c t s o f t h e b i o l o g y o f i n -
d i v i d u a l s p e c i e s a n d e s t i m a t i n g t h e p o t e n t i a l
c a t c h o f f i s h . T h e s e t h r e e c o n s i d e r a t i o n s
t a k e n t o g e t h e r f o r m t h e b a s i s f o r t h e e s t a b ·
l i s h m e n t o f a n a t i o n a l d e v e l o p m e n t a n d
m a n a g e m e n t p o l i c y .
C h a n g e s i n f i s h p o p u l a t i o n
M o s t m a n - m a d e l a k e s u n d e r g o a s u d d e n
e x p a n s i o n i n f i s h p o p u l a t i o n u p o n i n i t i a l
i m p o u n d m e n t . o w i n g t o h i g h c u n c e n t r a t i o n
o f n u t r i e n t e l e m e n t s f r o m f l o o d e d b u s h . T h e
p o p u l a t i o n t h e n d e c l i n e s f a i r l y r a p i d l y t o a n
e s t a b l i s h e d s t a t e . ~ainji L a k e t o o k o n l y t h r e e
m o n t h s t o f i l l a f t e r i m p o u n d m e n l a n d u n d e r -
w e n t t h e u s u a l s u d d e n u p s u r g e o f p r o d u c -
t i v i t y . O f t h e 2 5 m a j o r , p e c i e s o f f i s l t i n
t h e l a k e C i t h a r i n u . Y s p p . d o m i n a t e d t h e c a t c h
o f b o t h t h e e x p e r i m e n t a l a n d l o c a l f i s h e r -
m e n ' s c a t c h e s . D e p e n d i n g m o s t l y o n p l a n k -
t u n a n d d e t r i t a l ( o a d , i t e x p l o i t e d t h e l a r g e
a m o u m o f n u t r i e n t s a n d o r g a n t e d e t r i t u s
w h i c h b e c a m e a v a i l a b l e a f t e r n o o d i n g . T a b l e
I s h o w s t h e d e c r e a s e i n n u m b e r o f C i r h a -
r i n u s i n t h e c a t c h . J u v e n i l e s o f t h i s f i s h w e r e
s c a n t y i n 1 9 7 0 a s f e w m a t u r e i n d i v i d u a l s
e~capcd t h e l o c a l f i s h e r m e n ' s n e t . T h e r e w a s
a g r a d u a l i n c r e a s e i n t h e n u m b e r o f j u v e n i l e s
c a u g h l i n N o v e m b e r , 1 9 7 1 ( T a b l e 4 ) p a r t i -
c u l a r l y i n t h e n o r t h e r n a r m o r t h e l a k e , b u t i t
i s d o u b t f u l w h e t h e r r e c r u i t m e n t w i l l i n c r e a s e
t o a n y l a r g e e x t e n t b e c a u s e o f s u b s t a n t i a l
c a t c h e s o f j u v e n i l e s b y l o c a l f i s h e r m e n u s i n g
s m a l l m e s h c a s t n e t s .
C i t h a r i n l l s a p p a r e n t l y r e q u i r e s s w a m p
h a b i t a t s , w i t h p l e n t y o f o r g a n i c m a t t e r , f o r
s p a w n i n g a n d f e e d i n g o f l h e f r y . S u c h a r e a s
w i t h e x t e n s i v e g e n t l e s l o p e a n d b o t t o m r i c h
i n d e t r i t u s a r e m a i n l y c o n f i n e d t o l i m i t e d
a r e a s o f t h e l a k e p a r t i c u l a r l y a l u n g t h e f l o o d
p l a i n s o f t h e n o r t h e r n a r m ( F i g . 1 ) a n d t h e
e a s t e r n f l o o d p l a i n s o f t h e m i d d l e r e g i o n .
T h e s e c o n s t i t u t e a p p r o x i m a t e l y 2 0 % o f t h e
l a k e a r e a . T h e s a m e . a r e a s p r o v i d e s l J i t a b l e
b r e e d i n g a n d n u
W i t h t h e d o c l J
f r o m e a r l y 1 9 7 0
t h e r e l a t i v e p r o )
b e l o n g i n g t o t h e
6 ) .
T h e r e w a s a I
o f p r i m a r Y c o n s !
v e y s o f l o c a l f i s h l
t h e i n c r e a s i n g s 1 !
l a l c e p a r t i c u l a r l y
m e n t i o n e d . I n g C i
l n g p r o g r a m m e I
o f t e r t i a r y c o n S l
c o n s u m e r s a n d a l
s u m e r s w i t h s e e o
n a n t i n d e e p w a t t
i n s h a l l o w w a t e r s
E s t i m a t e s o f pot~
H E N D E R S O N
m a t e o f p o t e n t i a l
L a k e h a s e d o n o c .
w i t h t h a t o f t h e s e
c o m p a r e d t h e n u t ]
f o r w h i c h T A L L
e s t i m a . t e s o r p r i m
e l u d e d t h a t K a i n
r a n g e . F r o m t h i s
e s t i m a t e d a s s u m i n
p h i c t r a n s f e r e f f i c
b o t h m l c r o p h a g o
'
B a s e d O I l t h e r e p o
l a k e s a n d t h e p r o
f i s h e s i n t h e c a t c
p r o p r i a t e t o a S S U I
a p p r o x i m a t e l y ' "
v o r o u s , m k r o p h a
( a v e r a g e [ood·ch~
F o r a n e s t i m a t e d
o f 3 . 6 g c a r b O l
s i d e r a t i o n s s u g g e
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E s t i m a t e s ba~
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ined to lim ited
along the flood
Fig. I) and the
middle region.
,Iy 20% of the
"ovide suitahle
breeding and nursery grounds for Tilapia.
With the decline of the Citharinus fishery
from early 1970 there has been a change in
the relative proportions of the fish species
belonging to the various trophic levels (Table
6).
There was a drop in the relative weight
of primary consumers although recent sur·
veys of local fishermen catches have revealed
the increasing significance of Tilapia in the
lake particularly along the areas earlier
mentioned. In general the experimental fish-
ing programme probahly took abollt 35%
of tertiary consumers, 40% of secondary
consumers and about 20% of primary con-
sumers with secondary consumers predomi-
nant in deep waters and primary consumers
in shallow waters.
Estimates of potential catch
HENDERSON (in press) proposed an esti-
mate of potential catch of fish from Kainji
Lake based on ecological considerations. He
with that of the series of West African lakes
compared the nutrient status of Kainji Lake
for which TALLING (1965) had obtained
estimates of primary production and con-
cluded that Kainji should fall within the
range. From this a range of fish yield was
estimated assuming reasonable ranges of tro-
phic transfer efficiencies for herbivores. and
both microphagous and predaceous fishes.
Based on the reported yields of other African
lakes and the proportion of various types of
fishes in the catch of Kainji, it seemed ap·
propriate to assume that yield is taken from
approximately equal proportions of herbi-
vorous, microphagous, and predaceous fishes
(average food-chain length to the fishes of 2).
For an estimated rate of primary production
of 3.6 g carbon/m'/day, the above con-
siderations suggest a potential yield to fisher-
men of 35 to 150 kg/ha fresh weight.
Estimates based on RYDER'S (1965)
morphoedaphic index (total dissolved solids
divided by mean depth) suggest an expected
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catch of 35 kg/ha fresh weight or a total
estimate for the whole lake of 4,100 t per
annum.
A preimpoundment estimate 5,400 t per
annum with a possible increase to about
double that figure was made by DAGET
and (BAYAGBONA (1967). LELEK (in
press) arrived at a figure of 4,667 t per
annum. HENDERSON modified the esti-
mate using updated canoe counts to a
current catch of 7,200 t per annum (in 1970).
The general conclusion in all cases is that
with adequate resource management a yield
of 10,000 t per annum could be achieved.
Dr\.'elopment and management policy
EVANS (1969) outlines some characteris-
tics predisposing a lake to either overfishing
or underfishing. Among the characteristics
leading to overfishing are:
(a) Low basic productivity of the lake.
(h) Low catch·per·unit of effort.
(c) Fishery primarily dependent on one
species.
(d) Instability of the stock and question-
able recruitment.
Characteristics leading to underfishjng are:
(a) Extensive littoral zone.
(b) Light fishing intensity.
(c) Use of selective gear and fishery based
upon individual etIort with low efficiency
gear.
(d) Seasonal fishing pattern; fishing hased
upon a small segment of the stock and
spawning of fish at least once before
entering the fishery.
Considering these factors Kainji Lake
could be said to have a low basic produc-
tivity. The fishery was initially dependent on
Citharinus caught with large mesh gill-nets,
hut with the decline in the population of
Citharinus, fishennen have resorted to mixed
fleets with smaller meshes for Alestes spp.
and juveniles of Hydrocynlls. LELEK (in
press) states that doubling the effort would
4 6 E . O . I T A
~
n o t n e c e s s a r i l y d o u b l e t h e c a t c h a n d a t p r e -
s e n t t h e c a t c h - p e r - u n i t e f f o r t i n t h e l a k e i s
l o w , a p p r o x i m a t e l y I I k g p e r f l e e t o f 7 n e t s
e a c h m e a s u r i n g 3 3 x 3 m , w i t h 2 ( 5 0 . 8 m m ) ,
2 ! ( 6 3 . 5 n l m ) , 3 ( 7 6 . 2 m m ) , 3 ! ( 8 9 . 9 m m ) ,
4 ( 1 0 1 . 6 m r n ) , 5 ( 1 2 7 . 0 m m ) a n d 7 ( 1 7 7 . 8
m m ) i n c h s t r e t c h e d m e s h s i z e s .
B e c a u s e o f i t s m o r e r e g u l a r s h a p e K a i n j i
h a s a m o r e l i m i t e d a r e a o f l i t t o r a l z o n e u t i -
l i z e d f o r f i s h i n g b y c o m p a r i s o n w i t h V o l t a
L a k e . T h e · a r e a o f K a i n j i L a k e i s a p p r o x i -
m a t e l y t t h a t o f V o l t a L a k e b u t t h e n u m b e r
o f f i s h e r m e n i n K a i n j i L a k e i s f o u r t i m e s
t h a t o f V o l t a L a k e ( B A Z I G O S 1 9 7 1 ) . T h e
f i s h e r y i s , h o w e v e r , b a s e d o n i n d i v i d u a l
e f f o r t . D a t a o n m o r t a l i t y a r e a t p r e s e n t n o t
a v a i l a b l e b e c a u s e o f l a c k o f i n f o r m a t i o n o n
t h e g r o w t h r a t e o f f i s h a n d i n a b i l i t y t o d e t e r -
m i n e a g e o f i n d i v i d u a l f i s h . I t s e e m s , h o w ·
e v e r , t h a t t h e f u t u r e r e c r u i t m e n t o f C i t h a r i n u s
a n d T i l a p j a i s p r o m i s i n g b e c a u s e o f t h e
a b u n d a n c e o f t h e y o u n g o f t h e s e s p e c i " ,
i n r e c e n t m o n t h s ( T a b l e 4 ) .
Co~sidering s t a b i l i t y o n t h e b a s i s o f t h e
p o i n t s o u t l i n e d b y C O O P E R ( 1 9 6 6 ) i t i s
d o u b t f u l w h e t h e r K a i n j i L a k e c o u l d b e
c l a s s i f i e d a s a s t a b l e r e s e r v o i r , a f a c t o r
w h i c h s h o u l d a u g m e n t p r o d u c t i o n . T U R N E R
( 1 9 7 0 ) i s o f t h e o p i n i o n t h a t t h e f i s h e r i e s
p o t e n t i a l o f K a i n j i L a k e a p p e a r s t o b e l i m i t e d
d u e t o t h e l o w n u t r i e n t c o n t e n t o f i n f l o w i n g
w a t e r s , t h e d e c l i n i n g a v a i l a b l e n u t r i e n t s f r o m
t h e l a k e b a s i n a f t c r t h e f i r s t f i l l i n g a n d
p r o b a b l y · t h e h i g h r a t e o f v o l u m e d i s p l a c e -
m e n t . H e b e l i e v e s , h o w e v e r , t h a t t h e p r e s e n t
c h a r a c t e r o f t h e d o m i n a n t f o o d w e b t o w a r d
p r i m a r y c o n s u m e r f i s h s p e c i e s p r o b a b l y
r e a l i z e s t h e g r e a t e s t p o s s i b l e f i s h e r i e s p o t e n -
t i a l o f t h e l a k e .
I t i s r e a s o n a b l e t o a s s u m e t h a t t h e r e i s
n o i m m e d i a t e d a n g e r o f o v e r e x p l o i t a t i o n i n
K a i n j i L a k e . E V A N S ( 1 9 6 9 ) s t a t e s t h a t
p e o p l e f r e q u e n t l y f e a r t h e d a n g e r o f o v e r -
e x p l o i t a t i o n , b u t t h i s i s s e l d o m a s e r i o u s
t h r e a t i n t b o s e f i s h e r i e s w h e r e t h e c a t c h i s
h a r v e s t e d o n a n i n d i v i d u a l f i s h e r m a n b a s i s
w i t h r e l a t i v e l y l o w e f f i c i e n c y g e a r . T h e t i m e
h a s c o m e , h o w e v e r , w h e n s o m e s o r t o f
c o n t r o l m a y n e e d t o b e c o n s i d e r e d f o r K a i n j i
L a k e .
A l t b o u g b i n f o r m a t i o n o n g r o w t h o f f i s h
i n t h e l a k e i s l a c k i n g , t h e p r e s e n t c l a s s i f i c a -
t i o n o f t h e a p p r o x i m a t e l e n g t h o f t h e v a r i o u s
f i s h a t f i r s t m a t u r i t y , t o g e t h e r w i t h t h e i r
r e s p e c t i v e s e l e c t i o n r a n g e s c a n p r o v i d e s u i t -
a b l e g u i d e l i n e s t o m a n a g e m e n t . T h e c u r r e n t
u s e o f 7 i n c h m e s h a n d o v e r b y l o c a l f i s h e r -
m e n s h o u l d b e e n c o u r a g e d f o r o p e n w a t e r
f i s h i n g o f C i t h a r i n u s , L a t e s a n d L a b o e s p e -
d e s . F o r b o t t o m s e t s , 3 i n c h m e s h a n d o v e r
w o u l d b e s u i T a b l e f o r c a t c h i n g S y n o d o n t i s
s p e c i e s . F o r s u r f a c e s e t s . i n d e e p w a t e r s ,
3 i n c h m e s h c o u l d b e u s e d f o r c a t c h i n g
A l e s t e s a l t h o u g h t h e r e i s a d a n g e r o f e l i m i -
n a t i n g t h e y o u n g o f H y d r o c Y l l u s w h i c h i n -
c i d e n t a l l y m o v e i n s h o a l s w i t h A l e s t e s d e n t e x
a n d A . b a r e m o z c . S i x i n c h m e s h a n d o v e r
w o u l d b e s u i t a b l e f o r s h o r e - l i n e f i s h i n g f o r
T i l a p i a w i t h o u t n e c e s s a r i l y e l i m i n a t i n g t h e
y o u n g o f o t h e r s p e c i e s .
L A G L E R ( 9 6 9 ) p o i n t s o u t t h a t i f t h e
d e v e l o p m e n t o f t h e f i s h e r y o f a n e w r e s e r v o i r
i s a l l o w e d t o b e h a p h a z a r d , t h e n e t y i e l d i s
l i k e l y t o b e f a r b e l o w t h e m a x i m u m s u s t a i n -
a b l e , a n d o v e r e x p l o i t a t i o n o f a t l e a s t s o m e
k e y s t o c k s i s b o u n d t o o c c u r . I t i s r e a s o n -
a b l e . t h e r e f o r e , t h a t i n a m u l t i p l e s p e c i e s
f i s h e r y w h e r e o p t i m a l h a r v e s t i n g r e q u i r e s
t h a t a v a r i e t y o f g e a r ( w i t h d i f f e r i n g s e l e c -
t i v i t y c h a r a c t e r i s t i c s ) b e u s e d , m a n a g e m e n t
m u s t r e l y h e a v i l y o n a d v i s o r y p r o g r a m m e s
f o r f i s h e r m e n w i t h l e s s e m p h a s i s o n r e g u l a ·
t i o n . T h e l a t t e r m u s t n e c e s s a r H y b e c o m -
p l i c a t e d a n d d i f f i c u l t t o e n f o r c e .
S U M M A R Y
E s t i m a t e s o f p o t e n t i a l y i e l d f o r K a i n j i
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~fficiency gear. The time
r, when some sort of
be considered for Kainji
Ltion on growth of fish
19, the present classifica-
Late length of the vadous
ty, together with their
ranges can provide suit-
.anagement. The current
md over by local fishcr-
)uraged for open water
" Lates and Laboe spe-
s, 3 inch mesh and over
'or catching Synodontis
: sets, in deep waters,
be used for catching
re is a danger of elimi-
Hydrocynus which in-
oals with A/estes dentex
In inch mesh and over
)f shore-line fishing for
ossarily eliminating the
:ies.
points out that if the
)hery of a new reservoir
~azard, the net yield is
. the maximum sustain·
ation of at least some
to occur. It is reason·
in a multiple species
11 harvesting requires
r (with differing selec-
be used, management
advisory programmes
s emphasis on regula-
necessarily be com-
to enforce.
tial yi~ld for Kainji
of analysis by earlier
Also summarized is
I after impoundment,
71, based on experi-
Recent sampling of the young of the year
along the littoral margin indicates that most
of the commercially important species have
spawned successful1y in the lake. An intense
fishing mortality of juvenile fish, owing to
the use of small mesh nets by local fisher-
men, presents a possible threat to the future
establishment of the fish in the lake.
The results of gill-net selection studies
based on HOLT'S (1957) method are given.
The data have been extracted from experi
mental gill-net catches with graded fleets of
nets between 1969 and 1971. Recommenda-
tions based on the above studies have been
made to ensure a succ~sful establishment
of the fish species in the lake and an increase
in catch-per~unit effort in subsequent years.
RESUME
Ce document a trait aux evaluations du
potentiel de rendement du lac Kainji et aux
methodes d'analysc utilis6es par certains
s¢Cialistes anterieurement a ces evaluations.
II resume aussi 1a situation des peches iJ. la
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3 2
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r:hodoidey caught in fleets of
od 1971
Appendix 2. Length distribution and log ratios for Synodontis spp. caught in fleets of nylon gill-nets with
2, 3. 4 and .s in stretched meshes between 1969 and 1971.
nl =number of fish of length (L)
adj =number of fish adjusled according to effort





























A I B C D Loge B/A LOBe CjB Loge D/CStandard
Length em 2" (11 oets) 3" (13 nets) 4" (28 nelS) 5'" (7 nets)





14 26 66.18 5 10.77 -1.8159
15 23 58.55 9 19.38 -1.1059
16 4 10.18 22 47.38 1.5379
17 4 10.18 20 43.08 1.4431
18 2 5.09 17 36.62 1.9737
19 2 5.09 18 38.77 2.0308
20 1 2.55 13 28.00 14 2.3967 -0.0693
21 11 23.69 63 0.9781
22 8 17.23 124 1.9739
23 9 19.38 139 1,9705
24 3 6.46 246 6 24.0 1.3374 -2.3276
25 1 2.15 192 16 64.0 4'.4929 -1.0988
26 I 2.15 96 25 100.0 3.7997 0.0408
27 2 4.30 36 11 44.0 2.1252 0.2008
28 28 16 64.0 0.8268
29 28 2 8.0 1.2531
30 7 8 32.0 1.5110
31 4 16.0
•
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2 , 3 a n d 4 i n s t r e t c h e d m e s h e s b e t w e e n 1 9 6 9 a n d 1 9 7 1 .
0 1 = n u m b e r o f f i s h o f l e n g t h ( L )
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Appendix 5. Length distribution of Ales/es spp.
caught in fleets of nylon gill~ne!s with
2 and 3 in stretched meshes between
1969 and 1971
nl=number of fish of length (L)
adj=nurnber of fish adjusted according to effort
Standard ------











23 n 50.22 3
24 21 31.96 3
25 3 4.57 3
26 I 1.52 14





















Appendix 4. Length distribution of H)'droc)'nus fOT~
skali and H. linea/us caught in fleets of
nylon gill-nets with 2 and 3 in stretched
meshes between 1969 and 1971
n 1 :=c-numbcr of fish of length (L)













27 84 11 12.83
28 14 14 16.33
29 21 J1 12.8J
JO 14 28 J2.67
JI 7 29 33.8J
32 2 JO 35.00
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